Introduction: Surgical never events are preventable harmful non-intentional human errors. Urology is a common surgical specialty for their occurrence. Patients and Methods: A retrospective search of our center's data was done during the period 2006-2016 for surgical never events. Each included case was studied for the primary diagnosis, procedure, and subspecialty, never event type and timing, needed extra-interventions, urologist/procedure proportioning, outcomes, and possible underlying causes of the event. Results: Of more than 55,000 different urological interventions, 61 patients were involved in never events. Wrong procedures represented 75% of the never events, and endourology and urolithiasis subspecialties were more often involved. The main detectable underlying factor was the disproportion between the levels of the procedure class and the qualification of the urologist (41%). Thirty-four cases had extra-procedures. The short-term harm effect represented the final outcome in 42% of all events. Death, permanent organ loss, and long-term harm represented 20, 15, and 23%, respectively. Conclusion: Urological surgical never events are rare, but their final outcomes could be catastrophic, even leading to death.
Introduction
The term "sentinel event" refers to a wide spectrum of adverse events of unexpected and unfavorable occurrence that results from error or unknown cause leading to defects or risks in human healthcare. It was defined by the Joint Commission as a "patient safety event (not primarily related to the natural course of the patient's illness or underlying condition) that reaches a patient and results in any of the following: death, permanent harm, or severe temporary harm" [1] . This spectrum includes serious surgical complications and unfavorable outcomes. In urology, they are associated with or follow deviations of the clinical course of surgeries involving or affecting the genitourinary organs [2] . Urological complications are classified as iatrogenic when they result from non-intentional error in the surgical practice by trained and licensed surgeons or persons for surgical intervention. However, they are criminal when they result from inadequately trained or unlicensed personnel [3] . Moreover, serious surgical complications and events which are due to non-intentional mistakes of clinicians and medical personnel may contribute to catastrophic or disastrous outcomes that should never occur as sequels or complications [4] . These outcomes are termed "surgical never events" and their final outcome may be death, permanent loss of an organ or its function, long-standing disability, mutilation, or serious psychological impacts [5, 6] . They were included in the serious healthcare reportable surgical events by the National Quality Forum and the Joint Commission in United States of America [6] .
Although surgical never events seem rare [6], their worldwide current incidence is poorly understood [7, 8] . In Egypt, study of the urological surgical never events is nonexistent in scientific urological publications. Shame and reluctance from exposing these events could be the underlying factor [9] . In the current study, however, the target was the never events which occurred in our tertiary-level urology center. This study may help establish the first step for a preventive plan by defining the magnitude and features of the event.
Patients and Methods
A retrospective revision of the operative, endourological, and outpatient surgical interventions in the Assiut Urology and Nephrology Hospital, Assiut University was done for surgical never events in the time period of July 2006 -June 2016. The never events which were included in this study fulfilled the definition and criteria reported by National Quality Forum Update of 2011: to be adverse, serious, unambiguous, measurable, largely preventable, indicative of a problem in the healthcare system, and important for public credibility [6] . Cases which were done outside our hospital, but presented to us for management of the never event, were also included. A serious event means an event leading to death (American Society of Anesthesiologists class I patient), disability, or organ loss without being described as an acceptable event in the primary target surgery. Each case was studied for age, gender, surgical never event type, involved organ, primary diagnosis and urological subspecialty, primary procedure (classified as minor, intermediate, or major), operator qualification, operator-procedure levels proportion, possible explanation (mere mistake or presence of a predisposing underlying factor), number of salvage extra-procedures, final outcomes, and medico-legal disputes. The time of occurrence of the events was classified into 2 categories (before and after 2010) in relation of the clear demarcation between all the urological subspecialties in our hospital and corrective administrative actions. Moreover, many administrative steps were carried out towards the surgeons and methods of maintenance of the operative armamentarium. Final outcomes were classified into death (when it occurred intraoperative or directly postoperative up to 48 hours or as a surgical sequel of an organ function loss that did not resolve or was corrected), organ or complete organ function loss, long-term or permanent harm (other than the previous items), and short-term or temporary serious harm (events that threaten the patient's life or organ function, but were resolved, corrected, or completely treated). Complications or deaths which are known as natural sequels or complications of the primary disease, or high-risk procedures, such as pulmonary embolism after major and pelvic surgeries, anesthesia-related events, and surgical site infections were not included in the study. Also, due to differences in the nature of retained or missed urological surgical items, they were excluded from this article for study in a separate article.
Results
According to our annual rate of the urological interventions between July 2006 and June 2016, there were more than 55,000 interventions that varied from the insertion of a percutaneous nephrostomy tube to kidney transplantation. Of them, 61 urological surgical never events were detected representing 0.11% or about 6 events per year. Thirty-seven events (61%) occurred before the year 2010, while only 24 events (39%) occurred after. There were 46 male and 15 female patients. The age range was 3-76 years and only 8 children were included. Twelve of the 61 cases (20%) were operated on outside of our hospital, but were referred to our hospital for management.
The distribution of the never events according to the urological subspecialty, under which the primary procedure was planned, is illustrated in figure 1 . Also, the type distribution of the never events is illustrated in figure 2.
In 1 case, the never event had a double occurrence in the primary and corrective extra-surgery, but with different operators.
The primary surgical procedure classes were major, intermediate, or minor in 65.5, 11.5, and 23% patients, respectively. Intraoperative discovery of the never event occurred in 35 (57%) cases, while the others were discovered postoperatively. The number of extra-procedures and their targets after occurrence of the never events are described in table 1. Twenty cases had one or more major extra-procedures.
A mistake from a qualified surgeon without any apparent underlying possible predisposing cause was found in 32 (52%) events, while a disproportion between the procedure class and the urologist qualification level was found in 25 (41%) events, and the emergence of an underlying undiagnosed anatomical anomaly in 4 (7%) events. There were only 2 surgeons involved in more than 1 never event.
The final outcomes of all the described events are illustrated in figure 3 . Most of the 12 deaths occurred dur- ing or after major primary surgeries. Only 3 of them occurred after endoscopic procedures. Four deaths resulted from general urological procedures. Among the 61 cases, only 20 (33%) had announced official legal disputes with the primary operator or the institute in which the never event occurred.
Discussion
Unfavorable outcomes of urological surgical interventions may evolve from 3 possible scenarios. First, the primary surgery targets an extra-urological system and the surgeon is a non-urologist like a gynecological surgery-associated complication [3] . Second, the primary surgery targets a urological organ and was carried out by a urologist like during ureteroscopy [10] . Third, the primary surgery targets a urological organ, but the surgeon is a non-urologist, such as a circumcision done by a nurse [11] . Any of the 3 scenarios may result in human error-based harm which should not have occurred and, so, they are named surgical never events [6] .
The real prevalence of the surgical never events appearrs to be more common than reported due to reluctance of reporting and the culture of blame, and involves all the surgical specialties [9, 12] . Urological never events are more prevalent than other branches of surgery and represent up to 20% of all the never events [13] . This could be attributed to the anatomical nature of urinary and genital systems as being organ-paired [14] . Accordingly, wrong site events are more common in urology and could be attributed mainly to miscommunications [12] .
In the current study and in spite of well-trained urologists, it was found that urological subspecialties which were involved in the management of urolithiasis (endourological, general urological, and open operations for urolithiasis) had the higher numbers of never events. This finding could be attributed to the high prevalence of the urolithiasis in Egypt, which indicated wide-range interventions from the non-invasive to the classic open surgery [15, 16] . Also, simple open nephrectomy and transvesical prostatectomy techniques are subsequently still having their indications in our center under general urology.
In the current study, 20% of never events were referred from places outside our center for further managements. This percentage did not represent the actual incidence in the referred cases, because our center was not notified of all the events that occurred there. Also, they should not be put in the context of our events, because they may, incorrectly, appear higher.
The underlying contributing factors for surgical never events are variable and complex. Trials of reduction were targeted in many studies, but the situation is still demanding [4, 13] . The aim is to decrease the surgical errors and improve patient safety through many targeted factors for quality and intervention in surgical system improvement [8] . The aim of the current study may cope with this aim where it exposes the prevailing situation in a tertiary-level urology center for proposed preventive purposes. It could be the first step for implementation of preventive organizational strategies in the context of the limited resources and unsatisfactory national evaluation systems.
Wrong side, wrong site, wrong patient, wrong procedure, wrong implant, retained foreign bodies, and missing surgical items are all included in the never events term [9] . The first 4 types are also included under the term wrong-site surgery with other minimally invasive interventional procedures and special procedures which expose the patient to more than minimal risk [1, 17] . Some authors tried to add complications such as pulmonary embolism, anesthesia-related complications, and infections to this term [5] . In the current study, these events were excluded because they are sequels or complications of possible occurrences due to other factors rather than the error factor and they are beyond the reach of the urologist's capabilities. Also, if they are included, this may make the definition of the never events redundant and it may lose its preventability as an important inclusion criterion [6] .
Never events are classified into wrong-site surgery, retained surgical items, and surgical fires. Current prevalent estimates for the first 2 categories are 1 event per 100,000 and 1 event per 10,000 procedures, respectively [18] . The rate in the current results is similar. However, it may be preferable, in another way, to distinguish between the 3 groups among these events. First, the forgetting events such as retained foreign bodies or surgical items which are the most frequently seen, may need separate study. Second, the confusion events between 2 or more options such as wrong-side surgery in paired organs. Third, the technical error events such as wrong surgical procedure due to ignorance or negligence. For prevention, the former 2 groups need tools for reminding such as a surgical safety checklist which is very effective in minimizing the wrong-site surgery [7, 12] . The third group, however, needs tools for training and qualification of urologists [4] .
In the results of the current study, wrong-site surgery represented only 7% and the majority were wrong procedure techniques. This could be explained by the major possible underlying causes of the individual urologist's inevitable mistakes and procedure class-surgeon level disproportion. The latter factor may indicate more effort for application of the procedure class-surgeon qualification level proportion policy. Although this policy is already employed, it appears to need more adherence to prevent possible unintended violations, especially during training of junior urologists. Also, this adherence should be considered with each up-grading of surgical procedure class-surgeon levels. This suggestion is based on the result that most of the surgical never events, in the current study, were in the major surgical procedure class. Watson [19] discussed an important issue in never events when he referred to the responsibility shared by nurses along side doctors. This issue should be strongly advocated, in the training of nurses and awareness may help reduce non-technical error events. In the current study, 6 never events were related to nursing defects in perioperative preparations.
Regarding the current results, one may be surprised about the final outcomes which included deaths and permanent organ losses. These outcomes cause stress to the patients and their families because of the physical or psychological losses from just skin wounding up to loss of life. Also, they impact the performance of the urologists and their teams who may blame themselves for these errors and may take a long time to recover [14] .
Accordingly, urological never events are costly in 2 ways. The first is that they exhaust the mentalities of the patients, the urologists, and administrative authorities. The other cost is a financial one where the extra expenses for the extra procedures and legal compensations are considerable [7] . In the current results, only 20% of the cases had officially announced legal disputes. This low percentage could be attributed to resolving of the disputes through traditional ways such as unannounced financial and social compensations for the patient about the shortterm harms or sometimes just blaming of or forgiving the operator. However, discussion of the administrative steps from the hospital leadership towards certain surgeons or nurses who had documented unreasoned involvement in the occurrence of these never events were beyond the scope of this article.
In this article, the urological surgical never events were described by the term "catastrophe" to expose their unfavorable effects. However, it should not be confused with the term "catastrophe surgery", because the latter was coined for the surgical responses to multiple causalities and devastating injuries which result from environmental catastrophes [20] .
The results of the current study only reflect the situation in a single tertiary-level urology center in Egypt. So, urological surgical never events may need national and global study projects to determine the situations in the other centers and the most responsible factors. Large-volume centers should expose their experiences without reluctance to revise the causes and plan for improved system correction by training, surgeon subspecialty-and level-restricted surgery policies, and new technology utilization for operative adjustments to decrease inevitable human errors as far as possible. The current study may motivate other national centers and hospitals to design larger studies to consider the never events problem.
Conclusion
Surgical never events may involve all the urological subspecialties and may result in disastrous outcomes up to patient death. Although they are rare events and potentially preventable, practically this issue is still a difficult and demanding realty due to the complex underlying factors including inevitable human errors, and unpredictable anatomical anomalies. However, reduction to the minimum is a mandatory target that should be adopted in all healthcare providing facilities by training of clinicians, surgeon subspecialty-and level-restricted surgery policies, and strict administrative policies. Large-volume and tertiary-level centers should lead the projects of prevention through both the medical and nursing fields.
